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reference aid and, as su short section

A ing this report and their limitatlom " B 5

i
b

i ‘,v.~ .
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describing Soviet pipclino developments and problcms.
' For a thorough discussion of the Sovaet gas industry
and its problems and prospects se¢ CIA/RR ER 78-
10393, USSR. Development o the Gas Ind.cstry. July
: 1978 e

‘ Thc attac’ xcd map—whlcﬁ 13 thc foc’us of thls repot t-—

depicts all known Soviet gas ﬂnpclu': 3 in opere tion or
under construction. The acoompanymg tabulation of

i the major gas pipeline systcm in the USSR (sce table

l) is limited to those systems that include (a) lines wnth

'l dtleasta 40-inch diameter, and (b) ‘mcs of 20 mchcs
! t0 40 inches in diameter that are part of a major

./ pipeline system. By 1980 moré than 40 percent of the
cntnrc Soviet pipeline nctwo'k ;wﬂl be compﬁsed of plpc

40 inches in diameter or largcr. (A more dctatled §

il tabulatton of Sovict gas pnpelmes is hsted in the report :

Appcndix A descrilm p.pclme capacxty. apbcndix B
discusses thc methodology and sources used in prepar-

-
—
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e of 'a rcport on thé'Soviet ';
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1N : European USSR and Eastern

“'The Sovie

ke

sl :

1'1{ | achievement. A large share of the network was built

1.4

11 figure 2). Multiple

4 The Soviets began

i
Ml

| 1 large diameter steel pipe, It der
| from West Germany, Japan, Italy,and othersto |
| | supplement domestic prodt‘nct'i?p:q:‘j S |

i : SR e v - - i

LR R
b R :

#{TheSoviet'’s };bl'p,cliné netﬁotk"i\as,_z ownvery: |
rapidly, increasing from only:$,000 kilometers (km) in;

about one-fourth *he si_:z'e'v'_gifl;t_l'_'xqgs systera; the Soviet i’

'|' | inder conditions comparable 10 those faced in laying
pipelines in Alaska or the ‘Arabian Peninsula. These

were characterized by harsh physical and environmen-
tal conditions=as in the deserts of Central Asia and |
the subarctic regions of West Siberia (sce figure 1)—

i ! sively in the 1970s; . ‘
+" 11| 56-inch pip= on a major scale (scc figure 3). Although
I the'Soviet Union is the worlJ's largest producerof |

it depends heavily or‘ll imports

.'.-“ . i

|

§ et gt

I
t

Al

1955 to nearly 120,000 km by the end of 1978. Only . X

t
1

networl.: nevertheless, represents a major construction

1

i

| embargo on large diameter pipe in the early 1960s, the
e S’pv}icts developed a domsstic ptqduaiop capability by;
'] i overcoming formidable technology constraints (sec |

pipelines now crisscross the western

11 4 half of the USSR, linking the gas-rich reg,ions of West

¢
.

1| Siberia and Central Asia with major.consumers in the

and Western Europe
e 4 |
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laying largé{ diaﬁietgr pipe exten- !
the USSR is the first country touse

i
pob o e o

3

|
i
|
|
!
|
i
|
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" Inferior pipe metallurgy and
'+ have hindered the development of the trunk pipeline

., network somewhat by holding throughput capacity

" below optimal levels and pushing up gas transportation

" costs, For the most part, Soviet-produced large diame-

. ter pipe i limited to pressures of 55 atmospheres—

+'," probably because of metallurgical deficiencies— -

- wiereas pipe imported from the West is designed to

- WOrk at.75 atmospheres or higher. Operating at 75

' rather than 55 atmospheres of pressure provides a 45-.

" percent increrise in pipeline throughput capacity. D

11| and a'poorly articulated or nonexistent transportation | .| ol L g o

1+ and support base. Moreover, in'th. face of a Western |

|
|
.

i

or technology °

‘compress

HN Li ! : s |
Apart from the pipe constraint, the USSR is unable to
provide adequate compressot capacity for the economi-

" cal operatica of the installed pipelines. Many of the

major lines operate at 50 to 70 percent of maximum

~ capacity. Moreover, compressor construction is con-

tinuing to lag during the 10th Five Year Plan (1976-
80). In the last two years lesb than 70 percent of the

* pianned new compressor capacity has been installed.

The ‘uult lies primarily with the lack of adequate
domestic production and ins'_tallation caracity as well
as the shortage in hard currency required to supple-

" ment domestic compressor production with imports

from the West. The showcase Orenburg line (see
figvre 4) and the Urcngoy-C;h:!yabinsk line will use
imported compressors almost exclusively. (|

. Secket



Nnmber Ca dty L
of Lines (billion cubic’ i i
L feetvermr) o '

i.980 il i The“Northem Lights” system sup-
o 4w .l plies Moscow, Leningrad, and
N Eu*opewithwfromﬁeldsinl(omi
. and West Siberia. '
1410-1 770 i' “Umm-Centet" system de-
N TR liversnorthcm‘ryumen gas to the
; [ ﬂ. k - ¢ Urals and Moscow. . -
n C 1170 S The“Urcngoy-Chclyabimk"

752-3 !

i
!
|
!
|
|
|
|
i

? i . tem brings Tyumen gas’ to the
} . . southern Urals. It will operate con-
: 1 .1 - siderably below capacity until more
A 1 compressorstations are built. Plans
- call for two more lines by 1981 and

f eanmmtol(uyby:hennd
- beyond.. '

i Thisline transports nlochted gas

‘, ' i " from the Samotlor oil région to tha
T + 7 <" Kuzbass. It is operating at greatly:
oA f a0 reduced capacity because of incom-
P {071 . plete construction and nuinerous

pipeline breakdowns. -

... A'branch of the Nortbem Lights
" system still under construction.

. Northernmost gas pipeline in the
_ world. This line is subject to fre-

* quent breakdowns during the winter
months, the most rocent being in
February 1979. Bursting pipes and .

 valves are commonplace due to the
P L extreme co'd, and high winds blow

.1 i -+ the pipe off its clevated supports.

R :
The “Central Asia-Urals” system.
s A ; ‘
T : 2 ¢ *“Central Asia—Center™ #1 and #2.
. i Okarem-Beynev-Ostrogozhsk - - 2,550 [|:| =~ 28-48 1 " 140-480 - . “Central Asia—Center” #3.
T Shatlyk-Khiva-Ostrogozhsk 2600 ;| T 56 1 1,060 | ... *“Central Asia—-Center” §4.

I 1

|

|

' Bukhara-Tuhkent-Alml Au 1,350 1 - 20,32,40

U UraleSystems 0 il T ,

g(; Om:bur;-AlehandrovGay- LOR180, 86 ! 9 The “Orenburg pipeline” (Soyuz)
SHL Novopskowl(rcmenchug- A S I ; will begin limited operation in 1979,
A 1-"-"80“’,‘ o P N A b " reaching full capacity by the early
{ E L i ,v : ,: E . [ 1 Sl ; o ' ’ ! T 1980s. Thh p‘pe“ne.joln“ym'

cher e T S A ' = ! structed by CEMA, will bring gas

RN ! S B B I v : from tthnls to the Czech borcer

ol ; i Lo (' B ' : ' for export to Eastern and Western

S I I ‘ Europe. _

b Lol on | ‘ : o
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Duhava-!.‘vov ]vauevichi-

11 from Nmbu l918toApril 19191

(
feet per year)

- Comments . ..

350710 |

 This line iinhup with the North
Caucasus-Center system (see
below).

i ~ Links Central Asia-Urals lines with
: Orenburg lines.
Thé “Bratsvo™ (brotherhood) line
Soviet gas to Eastern
i Europe. A third line is under

construction,

{

.:-v(420._

Export line t9 Romania and Bul-
garia; it also serves Odessa.

Vilnyus-Riga
4 i Shebelinka-Dnepropetrovsk- : bl 28, 40 ;
' leolnycv-lmil-Gahti ;;,: Ay | 1
(Romama) . i |
Duhava-Kicv-Btyamk- 5 [20-28 ,
Moscow - . :

. 50-140

Dolinl-l(lev i

- 570

Shebelinka-Kiev - .

. 710

Valday-Pskov-Riga '__'“ CL
Contral S s
Krunoduandauvmpd-

i

Moscow -

HE

. 140-280

S0

The “North Caucasus-Center™
system.

Samov-Gorkiy-Chctopovcu

T
o

F:xtension of the North Caucasus-
Center system.

Export line to Finland.

; -
Sy

| 420

% .
i ‘
o

1

" The “Iranian Gas Trunkline”

- (IGAT) is an import line, which
supplies the Transcaucasus region

* with 353 billion cubic fect a year. A

. second line (IGAT II), which is

j ' under construction, will prov.de the
. "/ USSR with an additional 600 bil-
*lion cubic feet by 1984."

Kundu-‘lercvau nnd ‘I'bilill £ 128,40

2

A third line is under construction.

' Major pipeline systems include (l) llnel with at least a 40-inch
part of a major pipeline system.

map, see Tablo 2, pege 7. | .~ ‘i |
? [ranian gas delivcdatotheUSSl!vhlhllllmmmpended
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Difficult cbnﬂitlom o
Arctic pipeline constructionin -

West Siberia. .

A Figure 1
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|+ "'sor station information is usudlly much m°"é complete

he capacity of a gas pipe
unctnon of three parametets. plpelme dnameter. oper-
_tmz pressure, ‘and the number of stnngs or hnes on a

n the last several decades have included the use of .

: grge dxamater plpe. hxgher strehgth steels (whnch
\iow higher operating pressures and thus greater -
‘hroughput), and large gas turbme oompr or units, |

]

E

Pnpelme dlameters are shown on the map where

| known. On multiple lines, the size of the individual

14 lmm are shown, separated by oommasJ Where the data
are uncertain or reports provxde oonﬂ:ctmg informa- |

; tlon. a probable range of diameters is shown separated

e by a hyphen. Thus 32", 40" would indicate a twin |

pnpelme in which one line is’ 32 inches i in dlameter and
i the Other line is 40 inches in dlameter. whereas 32"- |
K 140" would indicate only one lme wnose diameter is
A .llkely to be in the range of 32 to 40 inchm. but whose
g 'exact size is not known. Pipe that is' 32 40, 48, and 56
inches in diameter oorrwponos roughly to 820 1 020
l 220 and l 420 mnlltmeter p:pe, respectnvely4_| ,

- System Capaen’ty o PR o

- System oapaclty is the sum of the throvghput
o capacities for each line between any two given points.
lven ‘route.: Improvements in gis pxpelme technology ./ In many casee. because the demand for gas far exceeds
* the transport capacity of any one line, multiple lines
rarelaid in parallel Only these lines that are either

‘ 'Operatlonal or under construction are shown on the
“map, and their status of completion is indicated.
" Planned lines have been excluded because of incom-

:plete information on locatlons, dlameters. and

|

|

|
i some_of which employ modlﬁed mrcraft Jet' ngmw ll -

l

. _pro;ected oompletnon dates
Table 2 .
UsSR: |
Natural Gas P_ipelines
Diamclee : Pressure’ . Throughput Capacity
(kg/em)" Billion cubic  Billion cubic

Millimeters ' Inches

.Compressor Stations

. information exists on their precise location. Compres:

|
i

_..for the newer or larger lines and for the more
"‘pu]bhcmd lmes. such as the Or nburi pxpeline
,. IR IR ;o :

Thronghput Capacuy . '

| Throughput capacity is a function of plpe size and
\operating pressure, Operating pmsure isafl unction of
-jf pipe! quality and compressor. station size and! \spacmg.l

| |Rough estimates of maxnmum throughput capacity for

; :Soviet gas pipelines can be redd from table 2 for g

/! I dlr ferent combinations of | pxpe  diameters and operating

1 bressum Capacity values are only approxnmatlons .

and can vary. dependmg on actual eompressor spacing.

i

i

T A o ] !
EES : : l

. .Compressor stations are noted nthe mapw en |

1 Equal to |§.22 Ibs/sq. in.

|

! '

oy b ;
A T

i ‘ meters/yr*  feet/yr!
330 (13) s 0.5 (20)
.520 (20) 55 1.5 (50)
720 (28) 55 4.0 (140)
820 (32) s | 60 (210)

1,020 (4) | 85 | 85 (300)

S 1020 75 120 (420)

00 100 17.0 (600)
1220 . (48) - S 13.5 (480)
1220 .. 18 .| 190 (670)

¢ 1,220 - 100 21.0 (950)

1 1420 (36) [T 200 (710

L 1420 75 29.0 (1,020)
1420 100 | 410 (1,450)

1 Stroitel’stvo Truboprovodov, No. 3 (1971), pp. 20-22.
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Appendix B RAURLIRN & B _ Two Soviet source maps were also useful. The first
el [ - portrays not only the main pipelines, but also addi-
VUL R R R : tional cconomic data. The second, which appeared in -
" ,Methodologyandl,lmltatlom{i HE the January 1979 issue of the Ministry of Gas monthly,
e RV A st e Gazovaya promyshlennost’, is the most current depic-
I} | The primary material for this project!w.is obtained - tion of the existing Soviet pipeline network. Although -
‘{1 ‘irom collateral souices. The Review of Sino~Soviet individual strings and some important branch lines are
*f:; i o, Soviet monographs, journals, and newspaper . shown, the routes are portrayed in & schematic and
i} articlesy e ia el imprecise fashion,[ | (- | 3
ER — o ¢rd the most Impor- . | I
. E 'tant sources. Additional sources included classifiecd |  Thu CIA gas pipeline atlas was the primary source of
L ;répdr;s and both classified and unclassified maps. l, ~information for pipelines in operation prior to 1961.
|| "These sources were supplemented {——stitio tomsen ' Among the most detailed sources were the ONC
HRE primarily to resolve conflicts and contrad-c: ‘charts. They were produced at a scale of 1:1,000,000
5|} tions. L] N .and are primarily intended for air navigation. In
s SRR s R LT R AR R I R I .addition to the acronautical information, major topo-
' | | The use of Soviet press reports requires some caution.  graphic features are shown. Included arc some major
] iSome :rcp'orts give indefinite terminal points (for . l *gas pipelines with their routes accurately plot_tcd.[:‘
lexample, West Siberia - Urals) when'in fact the | | L SR o oo
- {infarmation refers to one specific segment (for exam-  The eries at an even larger scale of four miles to
- 'ple,/Nadym-Punga) of the overall string. Inother |~ the icmrwas also a valuable source, especially in

a icqse{sﬁga report will state that a pipclir)e has gone into - locating older lines. As with many large-scale mapping
|| {operation even though, again, it iy referring to only one ' projects, many of the individual sheets ar~ out of date,

| :

| particular section of *he line. Moreover, multiple line  some by morethana decade. Another problem with

a %sy's ie’;’;’gsﬁof(’en have more than one string under. | ' this series was a lack of continuity. One sheet may
L jconstruction at the same time, making it difficult to show the existence of a pipeline, the next adjoining
|| |determine which string is being discussed. In other ., sheet may not show the linc at all, and the following

. casgc.ilmes have been reported under construction for * sheet may pick up the pipeline route again, but with
i1 'many years, leading to doubts ebout the status of such discrepancies in pipe sizes and the number of strings.

'a line| T S I A R |:| 4 . ’I
el ii] PR T ], e L ‘ ‘ S |

¥
i
o f

lines that apparently do not xist, was, nevertheless,a’
. vnluable source. In addition to portraying individual
. strings, it provided information on pipeline size and

}

11 Thé map resources used were a 197[5;editi10n of a gas | | was also employed in preparing
|| | pipeline map i a this research aid. This source was used primarily to (a)
o 11977: map published in Moscow, a Gated © | resolve some of the contradictions in the collateral
1| C1A gas pipeline atlas, Operational Navigation Charts  source material and (b) to confirm the existence and
1| | (ONCs) produced by the Defense Mapping Agency,  status of certain important pipelines appearing in

1 ' . ' " R e . - ‘

i ahd a large-scale (1:250,000) map scries . o?Ilatc.el sources. ] |
ht C
L I R LS i M A O
1} : The West German map, though depictinga numberof |

" - greatly facilitated accurate pipeline mapping by show. | »

' ing a good many intermediate poin;!.‘! along ‘leach ; : ,

t. " flbutc; . T ]. L 1 X D | :
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